performed either as described by Still et al. (Still, W. C., Kahn, M.; Mitra, A. J. Org. Chem. 1978 , 43, 2923 -2925 using silica gel (partical size 0.032-0.063) purchased from Silicycle or using pre-packaged RediSep®Rf columns on a CombiFlash Rf system (Teledyne ISCO Inc.). Optical rotations were measured on a Jasco P-2000 polarimeter using a 100 mm path-length cell at 589 nm.
1 H and 13 C NMR spectra were recorded on a Varian Inova 500 (at 500 MHz and 125 MHz respectively) or a Varian Inova 600 (at 600 MHz and 150 MHz respectively), and are reported relative to internal CHCl 3 ( 1 H, ! = 7.26) or pyridine ( 1 H, ! = 8.71, most downfield signal), and CDCl 3 ( 13 C, ! = 77.0) or pyridine ( 13 C, ! = 149.9, center peak of most downfield signal). Data for 1 H NMR spectra are reported as follows: chemical shift (! ppm) (multiplicity, coupling constant (Hz), integration). Multiplicity and qualifier abbreviations are as follows: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad, app = apparent. IR spectra were recorded on a Perkin Elmer Paragon 1000 spectrometer and are reported in frequency of absorption (cm -1 ). HRMS were acquired using an Agilent 6200 Series TOF with an Agilent G1978A
Multimode source in electrospray ionization (ESI), atmospheric pressure chemical ionization (APCI) or mixed (MM) ionization mode. Preparative HPLC was performed with an Agilent 1100 Series HPLC utilizing an Agilent Eclipse XDB-C18 5µm column (9.4 x 250 mm). Melting points were determined using a Büchi B-545 capillary melting point apparatus and the values reported are uncorrected. To a solution of (R)-!-cyclogeraniol (15) (2.42 g, 15.7 mmol, 1.0 equiv) in CH 2 Cl 2 (150 mL) was added imidazole (2.67 g, 39.2 mmol, 2.5 equiv) then TBSCl (3.07 g, 20.4 mmol, 1.3 equiv). The resulting suspension was vigorously stirred for 1 h then diluted with H 2 O (75 mL). The layers were separated and the aqueous layer was extracted with CH 2 Cl 2 (3 x 25 mL). The combined organic extracts were dried over Na 2 SO 4 , filtered, and concentrated in vacuo. 109.4, 62.0, 55.9, 37.7, 34.2, 33.6, 29.0, 26.0, 25.9, 23.5, 18.3, -5.4 ; IR (NaCl/thin film): 2953, 2929, 2905, 2856, 1648, 1472, 1463, 1386, 1362, 1256, 1104, 888, 837, 774 cm -1 ; HRMS (APCI+) calc'd for To a solution of olefin SI-1 (4.03 g, 15.0 mmol, 1.0 equiv) in CH 2 Cl 2 (150 mL) at 0 ºC was added solid NaHCO 3 (6.30 g, 75.0 mmol, 5.0 equiv) then 85% m-CPBA (9.14 g, 45.0 mmol, 3.0 equiv).
Preparation of TBS ether SI-1.
The ice bath was removed and the resulting suspension was allowed to warm to rt and stir for an additional 1 h and then diluted with sat. Na 2 S 2 O 3 (75 mL) and sat. NaHCO 3 (75 mL) and stirred for 20 min. The layers were separated and the organic layer was washed with one additional portion of sat.
S4
Na 2 S 2 O 3 (75 mL) and sat. NaHCO 3 (75 mL). The combined aqueous extracts were then extracted with CH 2 Cl 2 (3 x 50 mL) and the combined organic extracts were dried over Na 2 SO 4 , filtered through a small plug of silica gel, and concentrated in vacuo. The resulting crude residue was chromatographed on SiO 2 (40-100% CHCl 3 /Hex) to provide 13 (3.89 g, 91% combined yield). 9, 52.2, 36.3, 34.1, 30.9, 28.6, 27.6, 25.9, 20.0, 18.1, -5.6 ; IR (NaCl/thin film): 2952, 2930, 2857, 1472, 1463, 1389, 1366, 1256, 1095, 837, 775 52.1, 38.4, 34.8, 33.1, 29.5, 25.9, 24.9, 20.6, 18.1, -5.40, -5.42 To a stirred solution of epoxide 13 (!3:1 mixture of diastereomers, 2.94 g, 10.3 mmol, 1.0 equiv) in THF (50 mL) at rt was then added 2,4,6-collidine hydrochloride (4.89 g, 31.0 mmol, 3.0 equiv), 2,2,2-trifluoroethyl acrylate (13.1 mL, 103 mmol, 10.0 equiv), and activated zinc dust (1.01 g, 15.5 mmol, 1.5 equiv). Titanocene dichloride (513 mg, 2.06 mmol, 0.2 equiv) was then added every 3 h for 24 h (4.10 g, 16.5 mmol, 1.6 equiv overall) and then diluted with sat. NH 4 Cl (50 mL) and Et 2 O (30 mL). The S5 biphasic mixture was then filtered through a small pad of Celite and the layers were separated. The aqueous layer was extracted with Et 2 O (3 x 30 mL) and the combined organic extracts were dried over Na 2 SO 4 , filtered through a small pad of silica gel, and concentrated in vacuo. The resulting crude residue was chromatographed on SiO 2 (5-20% EtOAc/Hex) to provide 12 (2.67 g, 76% yield). 4, 71.2, 60.4, 56.5, 42.1, 36.7, 36.3, 33.9, 33.7, 33.0, 28.6, 25.9, 23.8, 18.5, 18.0, -5.55, -5.56 138.7, 125.1, 67.7, 64.3, 48.7, 33.8, 31.5, 28.3, 25.9, 25.0, 22.8, 18.2, -5.47, -5.50 ; IR (NaCl/thin film): 3351, 2954, 2928, 2857, 1472, 1388, 1361, 1256, 1135, 1105, 1056, 1034, 1006, 996, 937, 893, 882, 837 To a solution of spirolactone 12 (103 mg, 0.30 mmol, 1.0 equiv) in CH 3 CN (4 mL) at rt was added 20-25 wt% H 2 SiF 6 (0.4 mL, 0.68 mmol, 2.2 equiv). The solution was stirred until LC/MS (or TLC) indicated full consumption of starting material (30 min). The reaction mixture was diluted with sat. NaHCO 3 (10 mL) and EtOAc (10 mL). The layers were separated and the aqueous layer was extracted with EtOAc (3 x 5 mL). The combined organic extracts were dried over Na 2 SO 4 , filtered 60.4, 57.2, 41.9, 36.6, 36.3, 33.9, 33.6, 33.1, 28.4, 23.2, 18.4; IR (NaCl/thin film): 3393, 2976, 2920, 2868, 1722, 1447, 1384, 1332, 1282, 1250, 1158, 1135, 1077, 1053, 1034, 984, 940, 833 *NOTE: The enantiomeric series can similarly be prepared using (S,S)-pseudoephedrine in the following procedures (compound 18 ! compound 21) for the preparation of ent-21.
To a solution of 4-pentenoic acid (4.0 mL, 39.2 mmol, 1.0 equiv) in THF (200 mL) at 0 ºC was added NEt 3 (16.3 mL, 117.6 mmol, 3.0 equiv) then pivaloyl chloride (5.8 mL, 47.1 mmol, 1.2 equiv) dropwise causing a white suspension to develop, which was then vigorously stirred for 1 h at rt. In a separate flame dried flask, (R,R)-pseudoephedrine (8.42 g, 51.0 mmol, 1.3 equiv) was dissolved in THF (200 mL) and NEt 3 (16.3 mL, 117.6 mmol, 3.0 equiv). The resulting clear solution was transferred via cannula to the solution of the mixed anhydride and stirred for 6 h at rt and then diluted with sat. NaHCO 3 (300 mL) and EtOAc (300 mL). The layers were separated and the aqueous layer was extracted with EtOAc (3 x 200 mL) and the combined organic extracts were dried over Na 2 SO 4 , filtered through a small plug of silica gel, and concentrated in vacuo. 174.4, 173.3, 142.3, 141.4, 137.8, 137.3, 128.5, 128.2, 128.2, 127.5, 126.8, 126.4, 115.1, 114.9, 76.3, 75.3, 58.2, 33.4, 32.8, 32.4, 29.6, 29.3, 28.9, 26.8, 15.3, 14.4 ; IR (NaCl/thin film): 3381, 3063, 3028, 2977, 2924, 1620, 1480, 1452, 1405, 1315, 1257, 1200, 1120, 1050, 1027, 912, 838, 758 A flame-dried flask in a glove box was charged with lithium chloride (4.95 g, 116.7 mmol, 6.0 equiv) and then removed from the glove box. To this flask was then added diisopropylamine (6.3 mL, 44.7 mmol, 2.3 equiv) and THF (40 mL). The resulting suspension was cooled to -78 °C, and a solution of n-BuLi in hexanes (2.6 M, 15.7 mL, 40.8 mmol, 2.1 equiv) was added via cannula. The suspension was warmed briefly to 0 °C and then recooled to -78 °C. An ice-cooled solution of amide 19 (4.81 g, 19.5 mmol, 1.0 equiv) in THF (40 mL) was then added to the reaction flask via cannula. The reaction mixture was stirred at -78 °C for 1 h, at 0 °C for 15 min, and at 25 °C for 5 min, and finally cooled to 0 °C, whereupon tert-butyl(2-iodoethoxy)dimethylsilane (8.35 g, 29.2 mmol, 1.5 equiv) in THF (20 mL) was added via cannula. The mixture was stirred at 0 °C for 15 min and then diluted with sat. NH 4 Cl (100 mL) and EtOAc (100 mL). The layers were separated and the aqueous layer was extracted with EtOAc (3 x 30 mL). The combined organic extracts were dried over Na 2 SO 4 , filtered, and concentrated in vacuo. 177.5, 175.9, 142.3, 141.4, 135.9, 128.6, 128.2, 128.1, 127.5, 127.0, 126.3, 116.6, 76.1, 75.3, 61.8, 60.2, 58.9 (br), 58.1, 38.2, 38.0, 37.4, 36.8, 35.6, 35.5, 33.1 (br), 29.6, 26.8, 26.0, 25.8, 18.5, 18.1, 15.8, 14.4, -5.20, -5.24, -5.42, -5.44 ; IR (NaCl/thin film): 3391, 3064, 3029, 2955, 2928, 2856, 1619, 1472, 1452, 1409, 1305, 1256, 1100, 1083, 1052, 1005, 913, 835, 810, 775 A solution of n-BuLi in hexanes (2.6 M, 18.9 mL, 49.0 mmol, 3.9 equiv) was added to a solution of diisopropylamine (7.4 mL, 52.8 mmol, 4.2 equiv) in THF (50 mL) at -78 °C. The resulting solution was stirred at -78 °C for 10 min, then warmed to 0 °C, and held at that temperature for 10 min. Boraneammonia complex (90% technical grade, 1.73 g, 50.3 mmol, 4.0 equiv) was carefully added in one portion, and the suspension was stirred at 0 °C for 15 min and then was warmed to 23 °C. After 15 min, the suspension was recooled to 0 °C. A solution of amide 20 (5.10 g, 12.6 mmol, 1.0 equiv) in THF (40 mL, followed by a 10 mL rinse) was added via cannula. The reaction mixture was then warmed to rt, held at that temperature for 4 h, and then cooled to 0 °C where excess hydride was quenched by the careful addition of sat. NH 4 Cl (100 mL). The mixture was stirred for 30 min at 0 °C and then extracted with Et 2 O (3 x 50 mL). The combined organic extracts were dried over MgSO 4 , filtered through a small plug of silica gel, and concentrated in vacuo. To a solution of 12 (507 mg, 1.49 mmol, 1.0 equiv) and 21 (633 mg, 1.79 mmol, 1.1 equiv) in (4:1) THF/HMPA (8 mL) at 0 °C was added a solution of LHMDS (274 mg, 1.64 mmol, 1.1 equiv) in THF (2.0 mL followed by a 1.0 mL rinse). The resulting solution was stirred for and additional 3 h at 0 °C and then diluted with sat. NaHCO 3 (50 mL) and Et 2 O (50 mL). The layers were separated and the aqueous layer was extracted with Et 2 O (3 x 25 mL) and the combined organic extracts were washed with H 2 O (3 x 40 mL) and brine (1 x 50 mL), dried over 61.0, 60.5, 57.1, 42.3, 41.6, 38.5, 38.1, 36.6, 35.8, 34.7, 34.2, 33.1, 31.1, 26.0, 25.9, 24.2, 18.5, 18.3, 18.0, -5.29, -5.31, -5.41, -5.46 ; IR (NaCl/thin film) 3075, 2953, 2928, 2856, 1752, 1639, 1472, 1463, 1388, 1361, 1256, 1163, 1096, 1061, 1024, 1005, 910, 837, 775 136.6, 116.5, 72.9, 60.7, 60.6, 55.5, 41.7, 39.8, 38.6, 37.0, 36.0, 35.8, 35.6, 34.7, 33.8, 33.1, 31.1, 26.0, 25.9, 23.8, 18.4, 18.3, 18.0, -5.27, -5.31, -5.50, -5.55 ;
IR (NaCl/thin film): 3076, 2953, 2928, 2856, 1749, 1640, 1471, 1463, 1389, 1361, 1256, 1169, 1092, 1005, 911, 837, 775 To a solution of KHMDS (105 mg, 0.53 mmol, 1.2 equiv) in THF (6 mL) at 0 °C was added 22
(1.5:1 mixture of diastereomers, 246 mg, 0.43 mmol, 1.0 equiv) in THF (3 mL followed by a 1 mL rinse) dropwise via cannula. The resulting clear solution was allowed to stir at 0 ºC for 30 min then at rt for 15 min. The solution was re-cooled to -78 °C, at which time, a solution of PhSeBr (114 mg, 0.48 mmol, 1.1 equiv) in THF (3 mL followed by a 1 mL wash) at -78 °C was slowly added dropwise via cannula. The resulting pale yellow solution was allowed to stir for 15 min at -78 ºC and then diluted with sat. NaHCO 3 (15 mL). The mixture was diluted with Et 2 O (30 mL) and H 2 O (30 mL) and the layers were separated. The aqueous layer was extracted with Et 2 O (3 x 15 mL) and the combined organic extracts were dried over MgSO 4 , filtered, and concentrated in vacuo. The resulting crude residue was diluted with CH 2 Cl 2 (6 mL) and cooled to 0 °C. To this was added 30 wt% H 2 O 2 (0.3 mL, 2.9 mmol, 6.8 equiv) and stirred for 30 min. The reaction mixture was diluted with H 2 O (15 mL) and the layers were separated. The aqueous layer was extracted with CH 2 Cl 2 (3 x 10 mL) and the combined organic extracts were washed with sat. NaHCO 3 (1 x 10 mL), dried over Na 2 SO 4 , filtered through a small plug of silica gel, and concentrated in vacuo. 136.5, 127.2, 116.5, 69.8, 61.4, 61.1, 55.6, 42.1, 39.7, 37.6, 36.2, 35.1, 33.2, 33.1, 33.0, 32.9, 26.0, 25.9, 23.3, 18.4, 18.3, 18.1, -5.28, -5.31, -5.50, -5.55 ; IR (NaCl/thin film): 2953, 2928, 2856, 1723, 1472, 1463, 1389, 1361, 1256, 1164, 1150, 1101, 1030, 1005, 938, 837, 776, 665 
SI-4 23
A solution of olefin SI-4 (108 mg, 0.19 mmol, 1.0 equiv) in CH 2 Cl 2 (4 mL) was cooled to -78 ºC, at which time, ozone was gently bubbled through the solution (O 2 flow rate = 1/8 L/min, 0 setting on ozonator) until LC/MS (or TLC) indicated full consumption of starting material (ca. 20 min). The solution was purged with N 2 for 3 min then NEt 3 (1.3 mL, 9.33 mmol, 50 equiv) was slowly added dropwise. The cooling bath was removed and the reaction mixture was allowed to warm to room temperature and stirred until LC/MS indicated complete conversion of the ozonide to the aldehyde (ca.
30 min), filtered through a small plug of silica gel, and concentrated in vacuo. Fresh SmI 2 was prepared according to the following procedure 1 : A flame-dried flask was charged with finely ground samarium (Aldrich, 650 mg, 4.32 mmol, 1.7 equiv) and was subsequently flame-dried in vacuo. Once the flask had cooled, THF (25 mL) was added under Ar followed by diiodoethane (700 mg, 2.48 mmol, 1.0 equiv) with vigorous stirring for 3 h at rt. The deep blue solution (~0.1 M in SmI 2 ) was allowed to settle for at least 10 min prior to use.
A flame-dried flask in a glove box was charged with LiCl (37.7 mg, 889.0 µmol, 12.0 equiv) and then removed from the glove box. A freshly prepared solution of 0.1M SmI 2 (2.2 mL, 220 µmol, 3.0 equiv) was then added to the flask containing LiCl and stirred until no visible white solids were apparent and an emerald green mixture emerged (ca. 30 min). The SmCl 2 mixture was transferred dropwise via cannula to a solution of aldehyde 23 (42 mg, 74.1 µmol, 1.0 equiv) and a solution of t-BuOH in THF (0.1 M, 750 µL, 75 µmol, 1.1 equiv) in THF (3 mL) at 0 ºC. The reaction mixture was allowed to stir at 0 ºC until LC/MS (or TLC) indicated full consumption starting material (ca. 1.5 h). The reaction mixture was diluted with sat. NH 4 Cl (10 mL) and EtOAc (10 mL). The layers were separated and the aqueous layer was extracted with EtOAc (3 x 5 mL). The combined organic extracts were dried over Na 2 SO 4 , filtered through a small plug of silica gel, and concentrated in vacuo. 
equiv). The solution was stirred until LC/MS (or TLC) indicated complete consumption of starting material (3 h), at which
time, the reaction mixture was diluted with sat. NaHCO 3 (4 mL) and CH 2 Cl 2 (2 mL) and stirred for 30 min. The layers were separated and the aqueous layer was extracted with EtOAc (3 x 3 mL). The combined organic extracts were dried over Na 2 SO 4 , filtered through a small plug of silica gel, and 4, 169.8, 73.1, 68.59, 60.33, 60.26, 51.4, 46.0, 42.2, 39.43, 39.36, 37.2, 36.5, 35.2, 34.1, 33.8, 30.3, 28.1, 28.0, 25.95, 25.91, 23.5, 21.6, 18.3, 18.24, -5.3, -5.42, -5.47 ; IR (NaCl/thin film): 2954, 2928, 2957, 1737, 1472, 1464, 1389, 1370, 1236 1089, 837, 776 To a 3, 136.6, 116.5, 69.2, 60.7, 60.5, 56.9, 42.4, 41.5, 38.6, 38.2, 36.1, 35.7, 34.9, 34.3, 33.0, 31.8, 26.0, 25.9, 24.3, 18.5, 18.3, 17.9, -5.31, -5.35, -5.43, -5.47 ; IR (NaCl/thin film): 2952, 2927, 2856, 1749, 1471, 1462, 1387, 1360, 1255, 1163, 1092, 1060, 1023, 994, 910, 836, 774 175.4, 136.2, 116.6, 73.0, 61.1, 60.8, 55.1, 41.6, 40.0, 37.4, 37.2, 37.0, 36.5, 35.4, 34.8, 33.8, 33.1, 31.1, 26.0, 25.9, 18.5, 18.3, 18.0, -5.25, -5.26, -5.50, -5.55 ; IR (NaCl/thin film): 2952, 2927, 2856, 1751, S16 1471, 1462, 1387, 1360, 1255, 1168, 1151, 1094, 1062, 1005, 953, 938, 910, 836, 774 To a solution of KHMDS (73 mg, 0.37 mmol, 1.2 equiv) in THF (6 mL) at 0 °C was added 27
(1.5:1 mixture of diastereomers, 172 mg, 0.30 mmol, 1.0 equiv) in THF (3 mL followed by a 1 mL rinse) dropwise via cannula. The resulting clear solution was allowed to stir at 0 ºC for 30 min then at rt for 15 min. The solution was re-cooled to -78 °C, at which time, a solution of PhSeBr (79 mg, 0.33 mmol, 1.1 equiv) in THF (3 mL followed by a 1 mL wash) at -78 °C was slowly added dropwise via cannula. The resulting pale yellow solution was allowed to stir for 15 min at -78 ºC and then diluted with sat. NaHCO 3 (15 mL) and Et 2 O (30 mL). The layers were separated and the aqueous layer was extracted with Et 2 O (3 x 15 mL) and the combined organic extracts were dried over MgSO 4 , filtered, and concentrated in vacuo. The resulting crude residue was diluted with CH 2 Cl 2 (4 mL) and cooled to 0 °C. To this was added 30 wt% H 2 O 2 (0.2 mL, 1.96 mmol, 6.5 equiv) and stirred for 30 min. The reaction mixture was diluted with H 2 O (15 mL) and the layers were separated. The aqueous layer was extracted with CH 2 Cl 2 (3 x 10 mL) and the combined organic extracts were washed with sat. NaHCO 3 (1 x 10 mL), dried over Na 2 SO 4 , filtered through a small plug of silica gel, and concentrated in vacuo. The 8, 154.3, 136.5, 127.4, 116.5, 70.0, 61.5, 61.2, 55.5, 42.2, 39.8, 37.9, 36.0, 35.6, 33.3, 33.2, 33.02, 32.98, 26.0, 25.9, 23.4, 18.5, 18.3, 18.1, -5.26, -5.29, -5.53, -5.58 ; IR (NaCl/thin film): 2952, 2927, 2856, 1722, 1471, 1462, 1388, 1360, 1255, 1164, 1149, 1096, 1005, 909, 836, 774, 662 To a solution of unsaturated lactone 28 (130 mg, 0.23 mmol, 1.0 equiv) in CH 3 CN (4 mL) at 0 ºC was added 20-25 wt% H 2 SiF 6 (0.5 mL, 0.85 mmol, 3.7 equiv). The solution was stirred until LC/MS (or TLC) indicated full consumption of starting material (2 h). The reaction mixture was diluted with sat.
NaHCO 3 (5 mL) and EtOAc (5 mL). The layers were separated and the aqueous layer was extracted with EtOAc (3 x 5 mL). The combined organic extracts were dried over Na 2 SO 4 , filtered through a small plug of silica gel, and concentrated in vacuo. The resulting crude residue was redissolved in CH 2 Cl 2 (8 mL) and cooled to 0 ºC. To the solution was added Dess-Martin periodinane (293 mg, 0.69 mmol, 3.0 equiv), and after 2 h an additional portion of DMP was added (293 mg, 0.69 mmol, 3.0 equiv). The solution was stirred for an additional 1 h and LC/MS had indicated full consumption of starting material. The reaction mixture was diluted with sat. Na 2 S 2 O 3 (15 mL) and sat. NaHCO 3 (10 mL) and stirred for 20 min. The layers were separated and the organic layer was again stirred with with sat. Na 2 S 2 O 3 (15 mL) and sat. NaHCO 3 (10 mL) for 20 min and the layers were separated. The organic layer was washed with H 2 O (20 mL) and the combined aqueous extracts were back extracted with 202.6, 164.3, 151.3, 135.6, 128.2, 117.6, 70.1, 64.2, 47.4, 40.3, 39.0, 38.4, 35.5, 32.8, 32.3, 32.1, 31.8, 23.7, 18.0; IR (NaCl/thin film): 2928 , 2849 , 1719 , 1461 , 1442 , 1390 , 1370 , 1294 , 1163 , 1148 , 1112 , 1072 To a solution of dialdehyde 11 ( 2, 136.6, 116.3, 78.5, 74.0, 72.2, 66.1, 54.4, 51.5, 42.9, 41.6, 41.1, 41.0, 34.0, 32.7, 32.6, 32.2, 28.2, 21.3, 19.3. IR (NaCl/thin film): 3395, 2930 , 2876 , 1713 , 1337 , 1163 , 1041 To a solution of tetracycle 9 (5.2 mg, 15.6 µmol, 1.0 equiv) in CH 2 Cl 2 (2 mL) at 0 ºC was added 9, 170.0, 169.4, 135.9, 116.5, 73.2, 71.4, 67.7, 62.9, 53.3, 51.3, 42.7, 41.2, 40.7, 36.4, 32.9, 32.7, 32.4, 32.2, 28.6, 21.3, 21.0, 20.8, 19.1; IR (NaCl/thin film): 2955 , 1745 , 1641 , 1444 , 1368 , 1230 , 1153 , 1103 , 1029 8, 170.5, 169.7, 135.5, 116.9, 76.0, 73.2, 65.8, 63.0, 63.0, 54.7, 44.1, 41.7, 40.3, 36.7, 35.7, 35.3, 33.0, 32.8, 30.9, 21.6, 21.1, 20.9, 19 .1; IR (NaCl/thin film): 2930, 2868, 1775, 1771, S20 1742, 1739, 1733, 1640, 1447, 1378, 1367, 1234, 1165, 1122, 1035, 937, 915 A solution of bis-acetate 30 (4.8 mg, 11.5 µmol, 1.0 equiv) in CH 2 Cl 2 (2 mL) was cooled to -78 ºC, at which time, ozone was gently bubbled through the solution (O 2 flow rate = 1/8 L/min, 0 setting on ozonator) until LC/MS (or TLC) indicated full consumption of starting material (3 min). The solution was purged with N 2 for 3 min then NEt 3 (100 µL, 717.5 µmol, 62.6 equiv) was slowly added dropwise.
The cooling bath was removed and the reaction mixture was allowed to warm to room temperature and stirred until LC/MS indicated complete conversion of the ozonide to the aldehyde (30 min), filtered through a small plug of silica gel, and concentrated in vacuo. The crude residue was azeotroped with heptane and placed under high vacuum for 20 min, and then dissolved in CH 2 Cl 2 (2 mL). To this was added NEt 3 (50 µL, 358.7 µmol, 31.3 equiv) and the reaction flask was then taken into a glove box. N,Ndimethylmethyleneiminium iodide (42.4 mg, 229.2 µmol, 20 equiv) was added to the solution and stirred at rt for 12 h. The reaction mixture was diluted with sat. NaHCO 3 (5 mL) and additional CH 2 Cl 2 (5 mL). The layers were separated and the aqueous layer was extracted with EtOAc (3 x 5 mL). The combined organic extracts were dried over Na 2 SO 4 , filtered through a small plug of silica gel, and concentrated in vacuo. The crude residue was purified by preparative reverse phase HPLC (40-60% 194.0, 172.6, 169.9, 169.4, 152.3, 134.8, 73.3, 71.5, 67.4, 62.8, 52.8, 51.1, 42.9, 41.2, S21 35.0, 32.9, 32.7, 32.3, 30.3, 29.8, 21.3, 21.0, 20.8, 19 194.3, 175.4, 169.9, 154.2, 133.8, 73.9, 71.9, 68.4, 66.0, 53.1, 52.3, 42.7, 41.8, 36.3, 34.5, 33.0, 32.3, 31.7, 28.9, 21.3, 21.1, 19.6 ; IR (NaCl/thin film): 3434, 2925, 2854, 1742, 1710, 1688, 1464, 1258, 1165, 1096, 838, 777 *Center peak of the most downfield signal of C 5 D 5 N referenced to ! 149.9 ppm. **Right most peak of the most downfield signal of C 5 D 5 N referenced to ! 149.9 ppm. Although the authors reported that the center peak of the most downfield signal of C 5 D 5 N was referenced to ! 149.9 ppm in the 13 C NMR spectrum of maoecrystal Z (6), we observed a consistent error of #0.2 ppm for each signal in our sample using this reference point. By referencing the right most peak of the most downfield signal of C 5 D 5 N to ! 149.9 ppm, we obtained carbon shift values that were in better agreement with the literature.
